Porphyrazines (PA) with annulated aromatic heterocycles are widely investigated in different areas of practical application and for this reason a steady interest is observed in the synthesis and study of their representatives. [1] Among them a family of peripherally substituted tetra(pyrazino)porphyrazines (TPyzPA, see Chart 1) attract an increased attention in recent years. Thus, tetrapyrazinoporphyrazines bearing eight α-pyridyl groups (R = α-Py)
[2] exhibit a remarkable electron deficient properties of the macrocyclic ligand and ability to peripheral coordination of palladium.
[2d] These species as well as TPyzPA substituted with eight phenyl, 2-thienyl, 2-furyl, alkoxy, dialkylamino and alkylthio groups are actively investigated for their use in photodynamic therapy. [3] The eight peripheral substituents in these TPyzPA derivatives are only partly involved in conjugation with the macrocyclic chromophore. Annulation of aromatic rings to the pyrazine fragments is another way of structural modification of TPyzPA leading to π-extended macrocyclic systems. Few reports on such π-extended TPyzPA includes benzohomologues, i.e. octa(2,3-quinoxalino)porphyrazines [MQxPA] , [4] [5] [6] [7] octa(naphtho)pyrazinoporphyrazines [MTNpPyzPA], [5, 6, 8] octa(9,10-phenanthro)-pyrazino porphyrazines [MTPnPyzPA] [9] and species with fused N-heterocycles -tetra(2,3-pyrrolo)-, [10] tetra(2,3-indolo)-, [11] and tetra(2,3-pyrazino)- [12] annulated TPyzPA (Chart 1). We have succeded in preparation of the novel TPyzPA derivatives with fused S-containing heterocycle and report here the synthesis of the first representative of 2, 3- (4) have been used for the two-step preparation of the dinitrile precursor 5 which can be then used directly for the synthesis of tetra(2,3-thianaphtheno)-annulated TPyzPA derivatives (Scheme 1). Treatment of thiophenol 1 (0.144 mol) with equimolar amount of oxalylchloride 2 (14.6 ml, 0.144 mol) under vigorous stirring leads to acylation of the thiol group and solidification of the by heating under reflux in ethanol (30 ml) containing acetic acid (0.8 ml) for 40 min. After evaporation of the solvent and purification by column chromatography on silica (eluent -chloroform) benzo [4, 5] thieno[2, 3-b] pyrazine-2,3-dicarbonitriles 5 were obtained. § Dinitriles 5 appeared to be very reactive in cyclotetramerization and formation of the free base porphyrazine macrocycle occurs spontaneously when they are heated above melting point at 210-220 °C for 10-15 min. Usually cyclotetramerization of dinitriles (e.g. phthalodinitriles) with formation of free base porphyrazines require higher temperatures and/or presence of sterically hindered N-bases [1] (N,N-dimethylaminoethanol, 1,8-diaza bicyclo-[5.4.0] undecene) as a basic catalyst. Cyclotetra merization of dinitriles 5 upon melting seems to be a self-catalytic reaction. Due to low solubility of the unsubstituted porphyrazine 6a, its purification is troublesome. The tert-butyl substituted derivative [H 2 TSNpPyzPA t Bu 4 ] (6b) which is well soluble in organic solvents can be easily purified by column chromatography on alumina using chloroform as an eluent. ¶ The structure of 6b was confirmed by the MALDI-TOF mass-spectrum (Figure 1) C≡N)), 1606m, 1519m, 1477m, 1465m, 1363m, 1313vs, 1295m,  1268m, 1253m, 1211s, 1160m, 1093m, 977m, 829m, + (24%, n = 3-6). The UV-vis spectrum of [H 2 TSNpPyzPA t Bu 4 ] (6b) is typical for porphyrazine free bases having the effective D 2h symmetry of the π-chromophore (Figure 2, spectrum 1) . It contains the intense absorption bands arising from the π-π* transitions of the porphyrazine π-chromophore: the split Q-band in the visible region (668 and 691 nm) and broad Soret band at 360 nm in the UV region. The maxima of the Q-and Soret bands for tetrapyrazinoporphyrazines 6a and 6b with fused thianaphthene fragments are shifted bathochromically as compared to non-annulated tetrapyrazinoporphyrazines. Thus, for [H 2 TPyzPA t Bu 4 ] in CHCl 3 solution the Q-bands were observed at 617 and 653 and Soret band at 340 nm. [13] This bathochromic shift is caused mainly by destabilization of HOMOs due to interaction of the thianaphthene fragments with the TPyzPA π-chromophore. However, the observed effect is much less than in the case of formally isoelectronic 2,3-annulation of naphthalene fragments (λ Q = 803 nm for [H 2 T 2, 3 NpPyzPA] in 1-chloronaphthalene [8b] ), and even less than in the case of benzo annulation (λ Q = 712 nm for [H 2 TQxPA t Bu 4 ] in CHCl 3 [7] ). It means that the 10π-electron system of thianaphthene is not involved as a whole in conjugation with the macrocyclic TPyzPA π-chromophore. Evidently the S atom exhibits an "insulating" effect and the interaction can be better described as +C effect of phenyl group. Similar situation was observed [11] for the isoelectronic indole annulated TPyzPA, [H 2 TIndPyzPA t Bu 4 ] (the Soret band at 364 nm and the double Q-band at 688 and 708 nm in CHCl 3 for N-amyl substituted species).
The splitting of the Q-band in the UV-vis spectrum of 6b disappears and it is merged in a single band with maximum at 679 nm after addition of tetrabutylammonium hydroxide (tbaOH, Figure 2 , spectrum 2). This is due to deprotonation of the internal pyrrolic NH groups with formation of an anionic form with effective D 4h symmetry of the π-chromophore. Deprotonation leads also to disappearance of the absorption in 400-460 nm region which can be very likely assigned to the intramolecular charge transfer transition from thianaphthene fragments to the electron-deficient TPyzPA chromophore.
In conclusion, we have prepared and characterised the first representatives of a new family of S-containing porphyrazine derivatives -tetrapyrazinoporphyrazines with fused thianaphthene fragments, isolated as free bases. They are formed by self-catalytic cyclotetramerization of benzo [4.5] thieno[2.3:5.6]pyrazino-2,3-dicarbonitriles occurring upon their melting. Metal complexes, which are available by template condensation of these dinitriles in the presence of metal salts, are currently investigated.
